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lower deep UTE-enhanced T2* values (p=0.05) than those retain-
ing OCT form birefringence. For superﬁcial T2, SA without OCT
form birefringence had 25% higher values than those with birefrin-
gence (p=0.047). No difference was found between the superﬁcial
T2* values of cores with and without OCT form birefringence.
However a signiﬁcant decrease in superﬁcial T2* relaxation time
was noted between SA with OCT grades B and C (p=0.014). No
difference was found between type-II collagen content and OCT
grade or quantitative MRI values.
Conclusions: This multimodal study shows correlations between
OCT grade, MRI T2, MRI UTE-enhanced T2* and PLM. OCT and
PLM signs of matrix degeneration increased with increasing T2
and with decreasing T2*. Although no correlation was found be-
tween any of the imaging modalities and type-II collagen content,
the correlations with PLM suggest that these emerging imaging
technologies are more sensitive to changes in collagen structure
than collagen content. As changes to collagen and matrix struc-
ture can occur prior to breakdown of the articular surface, these
results demonstrate the potential of OCT, T2 and UTE-enhanced
T2* to detect cartilage injury and degeneration in clinically normal
appearing cartilage. Techniques for clinical detection of cartilage
damage prior to gross tissue failure could lead to identiﬁcation of
new treatment windows for chondroprotective and chondrorestora-
tive therapies that can delay or prevent the onset of osteoarthritis.
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Purpose: Quantitative assessment of osteoarthritis (OA) progres-
sion is difﬁcult over short time periods, although this is a critical
step in assessing the effect of potential OA disease modifying
agents. We have previously shown that Active Shape modelling
(ASM) of the hip joint using plain radiographs can identify subjects
with early OA and fast progressors. Although Dual Energy X-ray
Absorptiometry (DXA) images have lower resolution than radio-
graphs, they are acquired using a lower radiation dose and have
the added advantage of providing reliable information on bone
mineral density. Active Appearance Modelling (AAM) is an exten-
sion of ASM to include the variation of image intensity within a
deﬁned shape and describe both in terms of linearly independent
variables (modes of variation). In this study, we explored the ability
of ASM and AAM of hip DXA images to detect temporal changes
over a 6 month period in OA patients.
Methods: 62 participants were identiﬁed and recruited using the
local Radiology Information System based on pelvic radiographs
taken in the previous 12 months. They were stratiﬁed into 3 groups
based on Kellgren-Lawrence grading (KLG) of the most affected
hip: 20 mild (KLG 1), 20 moderate (KLG 2), and 22 severe (KLG
3 or 4). DXA images were acquired at baseline, 6 months and 12
months (GE Lunar iDXA). An 85-point model of the hip, developed
using the AAM toolkit (Manchester University, Manchester, UK),
was applied to the DXA images. Shape or Appearance Modes of
interest were identiﬁed as those whose mean score signiﬁcantly
and monotonically increased (or decreased) in parallel with KLG,
as assessed by one-way ANOVA. Signiﬁcant changes over time
in these modes and baseline radiographic KLG were tested using
repeated measures ANOVA. KLG was used as a between subject
factor in the 54 participants, with hip DXA images available from
all three visits.
Results: Shape Mode 4 signiﬁcantly increased with increasing
KLG (P<0.001) and captured osteophytes, joint space narrowing
(JSN) and widening of the femoral head and neck. Repeated mea-
sures ANOVA revealed signiﬁcant changes over time (P<0.001),
with no interaction with KLG (P = 0.45) (Figure 1). Analysis showed
signiﬁcant differences between baseline KLG 0 vs 4 and KLG 1
vs 4. Similarly, the mean score of Appearance Mode 4 signiﬁ-
cantly increased with increasing KLG (P<0.00001), where higher
scores were visually associated with sclerosis, JSN, widening of
the femoral neck and reduced curvature of the superior femoral
neck. Repeated measures ANOVA revealed signiﬁcant changes
over time (P=0.001), with no interaction effect (P = 0.61). Analysis
showed signiﬁcant differences within baseline KLG (P<0.05). No
signiﬁcant parallel changes in KLG scores were observed over the
same period of time.
Figure 1
Conclusions: These results demonstrate the ability of IDXA ASM
and AAM of the hip to visualize and quantify anatomical features
indicative of OA progression and detect signiﬁcant changes over
a 6 month period in the absence of changes in KLG. Shape and
Appearance modelling hold promise as reliable biomarkers in the
early diagnosis of hip OA, monitoring its short-term progression
and possibly assessing response to disease modifying drugs.
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Purpose: Aberrant hip anatomy as found in developmental dyspla-
sia of the hip (DDH) or femoroacetabular impingement (FAI) can
lead to premature osteoarthritis (OA). Magnetic Resonance Imag-
ing (MRI) has become the method of choice for hip assessment
due to its ability to directly visualize cartilage and soft tissue. De-
layed Gadolinium Enhanced MRI of Cartilage (dGEMRIC) allows
quantitative assessment of cartilage glycosaminoglycan (GAG)
content. A novel three dimensional gradient echo (3D GRE) se-
quence allows the radial reconstruction of T1 maps.
The aim of this preliminary study was to evaluate cases with either
DDH or FAI with contrast enhanced morphologic MRI and 3D
dGEMRIC to gain preliminary data on the patterns of damage and
GAG loss.
